A paralyzing disease might best be treated by exciting motoneurons rather than saving them, report Jablonka et al.
F
ormins are thought both to extend existing actin fi laments and to nucleate new ones. Work by Quinlan et al., however, reveals that one particular formin may not initiate new fi laments but instead assist in a nucleation complex.
Actin nucleation and fi lament assembly are required for, among other things, cell polarity. This polarity fails in fl y eggs when either Cappuccino (a type of formin) or Spire (a distinct actin nucleator) are missing. Both can nucleate fi laments in vitro, and genetic and biochemical evidence suggest that the two work together to create polarity-inducing actin networks in vivo.
Quinlan et al. now show that Cappuccino and Spire proteins interact in vivo. But within this complex, only Spire seems to be capable of nucleation. When brought together with Spire, Cappuccino's nucleation ability was inhibited. Spire's nucleation activity, by contrast, was boosted.
Loss of Spire might be thought to leave Cappuccino able to nucleate actin, yet the Spire mutant flies still have polarity defects. Without Spire, Cappuccino is diffusely expressed in fibroblasts; but with Spire and its membrane-targeting domain, Cappuccino localizes to membraneassociated puncta. Perhaps, despite having its own nucleating capability, Cappuccino is simply not in the right position to use it without Spire. Yeast's sole ER stress sensor is Ire1. It sits in the ER membrane and binds a chaperone called BiP on its luminal domain. Upon ER stress-the accumulation of unfolded proteins in the ER-BiP dissociates, and Ire1 autophosphorylates. This starts a signaling cascade that promotes production of a transcription factor that activates ER stress relief genes.
BiP dissociation is not suffi cient for activating Ire1, however; removal of the BiP-binding domain does not lead to constitutive activation, although Ire1 can still respond to ER stress. As the authors now show, BiP dissociation serves only to allow Ire1 monomers to oligomerize.
In turn, oligomerization allowed Ire1 to form a domain that recognized unfolded proteins, a step that is necessary for Ire1 activation. In vitro experiments confi rmed that this domain of Ire1 directly binds unfolded proteins, although it is not yet clear how binding enables Ire1 activation. Given that certain conformational mutants of Ire1 are constitutively active, the authors suggest that the unfolded proteins probably trigger conformational changes that enable autophosphorylation and action. Why BiP is needed in this equation is yet to be determined. Reference: Kimata, Y., et al. 2007. J. Cell Biol. 179:75-86 .
Calcium channels (red) cluster at presynaptic termini, but not without SMN (right).
Spire (green) and Cappuccino (red) come together to nucleate actin.
